INTRODUCTION
In oral microbiology it is essential to identify and characterize the various microorganisms involved in the different oral infections and such information will be useful for monitoring the disease progression 6 .
It is known that periodontal pockets can harbor more than 300 different bacterial species 3, 9 . Organisms such as Actinobacillus actinomycetemcomitans, Fusobacterium nucleatum, Porphyromonas gingivalis, Prevotella intermedia or Eikenella corrodens have been considered to have a role in periodontal disease 9, 10 . However, most of these organisms can also cause serious nonoral infections 13 .
Several studies have demonstrated a strong correlation between the presence of putative periodontal organisms and the destruction of periodontal tissues 4, 10 . Different methods of detecting phenotypic or genotypic variation have been used to characterize periodontal pathogens and differentiate them from commensal strains 4 . Molecular methods are currently available for the identification and subtyping of bacterial strains such as A. actinomycetemcomitans and P. gingivalis, but they vary in efficiency and the amount of required labor 5, 7 . Techniques used to identify putative anaerobic pathogens from destructive periodontal disease such as bacterial culture are somewhat cumbersome and expensive 12 .
Polymerase chain reaction (PCR) has been used for direct identification of periodontal pathogens in subgingival specimens 2, 11 and also for elucidating the role of specific bacteria in the periodontal disease because of the ability to accurately detect specific species in mixed populations. In Brazil, the polymerase chain reaction (PCR) is not routinely used for the identification of periodontal microorganisms.
Specific primers are powerful molecular tools for the identification, typing or detection of clinically important microorganisms. 16S rRNA gene amplification has been used for detection of microorganisms that can not be cultivated, but these methods have given cross reactions with related organisms 11 .
The goal of the present study was to detect putative periodontal microorganisms from clinical subgingival and gingival sulcus samples using conventional culture and 16S rRNA gene-based detection PCR methods.
MATERIAL AND METHODS

Patients and bacterial strains:
Fifty periodontal patients (adult periodontitis) were selected from the School of Dentistry, at the University of São Paulo (São Paulo, SP, Brazil). All the patients showed clinical and radiographic evidence of alveolar loss confined to the molar and incisor teeth and periodontal pockets depth equal to or exceeding 5 mm. Fifty healthy subjects without clinical signs of periodontal disease were also selected. Characteristics of both of the studied groups are shown in Table 1 . None of the periodontal patients or controls had received antibiotics for the least three months prior sample collection. Briefly, supragingival plaque was removed from teeth with cotton rolls. Subgingival samples were obtained from one periodontal site by three fine sterile paper points (Dentsply Ind. and Co. Ltd., RJ, Brazil), inserted to the depth of the pocket or sulcus and left in place for 60s. The paper points were transported in VMGA III medium 8 . Samples were subcultured within 2h of collection. All samples were dispersed by vortexmixing at maximal setting for 60s and 10-fold dilutions were prepared. Aliquots of 0.1 ml of undiluted and 10 -3 diluted sample solution were plated onto trypticase soy (Difco Laboratories)-horse serum-bacitracinvancomycin (TSBV) for A. actinomycetemcomitans, Omata & Disraely agar for F. nucleatum, Brucella blood agar (Difco Laboratories) (5% defibrinated sheep blood) supplemented with hemin (0.0001 mg/ml) and menadione (0.0001mg/ml) for B. forsythus, C. rectus, P. gingivalis and P. intermedia, and Brucella blood agar with 0.1% clindamycin for E. corrodens. No growth medium was used for T. denticola. The TSBV medium and Omata & Disraely agar were incubated for 3 days, and Brucella blood agar was incubated for seven days, at 37 o C in atmosphere with 90% N 2 + 10% CO 2 . Suspected colonies were selected from each sample and all the isolates were identified by colonial and cellular morphology (Gram) and by using conventional biochemical tests or ID 32-A kits (bioMérieux). Cultures were maintained on Brucella blood agar and stored at -70 o C.
DNA extraction and analysis:
From each clinical sample collected in VMGA III, 500 µl of sample was mixed with 500 µl of sterile Milli-Q water and washed twice at 12,000 rpm for 10 minutes. The pellet was resuspended in 500 µl of Milli-Q water and boiled for 10 minutes. After centrifugation (14,000 rpm, 10 minutes) the supernatant was saved and transferred to a new tube and used as template.
PCR detection:
Fifty clinical samples obtained from patients with adult periodontitis and 50 samples from healthy subjects were included in the PCR analysis. Primers (Table 2) were designed in accordance with ASHIMOTO et al. 1 
Statistical Analysis:
All statistical analyses were performed using an Epi-info Ò 6.04 sofware (CDC/WHO). Standard methods to calculate descriptive statistics were used. The association between microbial detection by culture and PCR and periodontal disease was tested using a chi-square test (p values are two-sided and a = 0.05) and the odd ratios were calculated (OR, 95% confidence interval). Cross tabulation to determine the matching results between culture and PCR for organisms detection using healthy subjects and periodontal patients (n = 100) was used.
RESULTS
Bacterial prevalence by PCR. Primer pairs were evaluated for identification of different putative periodontopathogens. Amplified products using bacterial DNA were compared and all primer pairs produced specific amplicons of predicted sizes (Fig. 1) . Bacterial detection by PCR in the healthy and periodontitis subjects was 70% and 90% for A. actinomycetemcomitans, 92% and 96% for F. nucleatum, 66% and 78% for P. gingivalis and, 64% and 84% for P. intermedia (Table 3) . When conventional culture was used for microbial detection from healthy subjects and patients we observed the following isolation rates: 48% and 80% for A. actinomycetemcomitans, 60% and 70% for P. gingivalis, 64% and 64% for E. corrodens, 84% and 90% for F. nucleatum, 50% and 74% for P. intermedia, 46% and 60% for C. rectus, 10% and 40% for B. forsythus. In addition the odds ratios (OR, 95% confidence interval-CI) for periodontal patients compared to control is also given in Table 3 . Organisms detected by PCR: A. actinomycetemcomitans, B. forsythus, C. rectus, E. corrodens, P. intermedia, and T. denticola were significantly associated with periodontal disease with B. forsythus having the highest OR (2.97, 95% CI 1.88 -4.70). Bacterial isolation by culture detection showed that A. actinomycetemcomitans, B. forsythus and P. intermedia, were associated with periodontal disease, but, P. gingivalis, C. rectus, E. corrodens and F. nucleatum were not significantly associated with the disease. Comparison between PCR and culture. The percentage of identical results comparing PCR and culture (PCR-positive and culture-positive or PCR-negative and culture-negative) occurred from 93% for F. nucleatum to 66% for A. actinomycetemcomitans in healthy and periodontal subjects, respectively. The major discrepancy between PCR and culture (PCR-positive and culture-negative or PCR-negative and culture-positive) were several ranging from 55% for A. actinomycetemcomitans to 7.4% for F. nucleatum (Table 4) .
DISCUSSION
The use of 16S rRNA gene-based PCR detection was able to identify unique regions suitable for PCR application. PCR was able to distinguish microorganisms with considerable phenotypic similarity such as A. actinomycetemcomitans and H. aphrophilus, species found in subgingival plaque. These organisms are inhabitants of periodontal pockets and are difficult to distinguish by conventional culture 1 . A series of PCR Studies have shown that hemoglobin or other compounds in subgingival specimens do not significantly inhibit the DNA amplification reaction 2 . The presence of dead bacteria within the sample may have increased the detection using the PCR methodology, but it is unlikely that dead cells remain in the subgingival biofilm for very long, being degraded and disposed of by the other bacteria 4 .
The prevalence of A. actinomycetemcomitans, B. forsythus, C. rectus, E. corrodens, P. intermedia and T. denticola was significantly higher by PCR detection (p £ 0.05). F. nucleatum was the most commonly detected species in both the healthy and periodontal subjects by either method of detection. Also, A. actinomycetemcomitans, P. gingivalis, C. rectus, E. corrodens and P. intermedia, were prevalent in both of subject groups, and it may suggest that these six organisms (including F. nucleatum) may be part of the oral indigenous microbiota. Also, these organisms may be considered endogenous pathogens that occasionally contribute to the development of periodontitis. Our data, also revealed a lower prevalence of B. forsythus and T. denticola in healthy subjects suggesting that these pathogens may be increased in periodontal infectious processes.
Higher odds ratios observed for these detected periodontal organisms might suggest a symbiotic relationship in periodontal pockets producing a destructive disease without interacting with each other. Although, a suitable therapeutic to obtain a bacterial elimination may be of great clinical benefits 1 . In addition, the use of specific primers represent an appropriate tool to identify or detect periodontopathogens from mixed bacterial populations.
